Hormone-stimulated polyphosphoinositide breakdown in rat liver plasma membranes. Roles of guanine nucleotides and calcium.
Calcium-sensitive inositide release in a purified rat liver plasma membrane preparation is increased by calcium-mobilizing hormones in the presence of guanine nucleotides. Vasopressin-stimulated inositide release is evident in the presence of GTP or its nonhydrolyzable analogs guanyl-5'-yl imidodiphosphate and guanosine 5'-(3-O-thio)triphosphate (GTP gamma S). The stimulation of inositide release by (-)-epinephrine (alpha 1), angiotensin II, or vasopressin in the presence of either 1 microM or 10 microM GTP gamma S correlates with the number of receptors present for each hormone. The guanine nucleotide and hormonal stimulation is evident on both inositol trisphosphate production and phosphatidylinositol bisphosphate degradation. Ethylene glycol bis(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid (1 mM) completely abolishes stimulation by guanine nucleotides and hormone. Prior treatment of plasma membranes with cholera toxin or islet activating protein or prior injection of animals with islet activating protein does not affect stimulation of inositide release by GTP gamma S or GTP gamma S plus vasopressin. Stimulation by GTP gamma S is dependent upon magnesium and is inhibitable by guanosine 5'-(2-O-thio) diphosphate. Inositide release from the plasma membrane exhibits half-maximal stimulation by calcium at approximately 100 nM free calcium in the presence of 1.5 mM MgCl2 and at approximately 10 microM free calcium in the presence of 10 mM MgCl2. Addition of guanine nucleotides decreases the requirement for calcium and also increases the activity at saturating calcium. The results presented suggest that calcium-mobilizing hormones stimulate polyphosphoinositide breakdown in rat liver plasma membranes through a novel guanine nucleotide binding protein.